Introduction
Allergic diseases such as allergic asthma and atopic dermatitis are generally characterized by increased IgE levels in the serum. > Cytokines play an important role in the regulation of IgE 4 synthesis. IL-4 is an inducer of IgE nthesis, 5 while IFN-T suppresses IgE synthesis.' Other cytokines play an additional role in the regulation of IgE. IL-5 has an enhancing effect on the stimulatory activity of IL-4 7 and IL-10 has a down-modulating effect on the production of IFN-T. 8 IL-13 is a recently discovered cytokine, produced by different T-cell subsets, with IgE inducing activities comparable with IL-4 9, 0 The presence of IL-4 and IFNq, has been demonstrated in cultured peripheral blood mononuclear cells (PBMC) from healthy individuals, atopic subjects and patients with the hyper-IgE syndrome. Many studies have analysed cytokine production profiles of cultured and stimulated PBMC of allergic patients by ELISA, 12'13 or production of cytokines by cloned T cells. 14 '5 However, only a few studies have described cytokine mRNA expression. 6 However, their capacity to transcribe mRNA for IL-3, IL-4, IL-5, IL-6, IFN-T and GM-CSF was markedly reduced in comparison with that in adults. 6 Our main interest is the role of cytokines in the development of allergy during infancy, since the immune system of children is generally considered to differ from the system in adults. 9 The number of T cells is relatively low and IFN-T production by T-cells is decreased, in comparison with IFN-T production in adults. 8'9 We chose to analyse cytokine gene expression in young children (0-4 years), who are developing allergic asthma or atopic dermatitis, in order to study the pathogenesis of these diseases. We aim to correlate the mRNA expression levels in PBMC and T cells with the cytokine production profile and clinical manifestations (manuscript in preparation).
To make such studies feasible, T cells were purified from peripheral blood. 2 The amount of peripheral blood obtained from young children is usually small, and the number of T cells that can be purified is therefore limited. Moreover, cytokine gene expression is usually transient and cytokine mRNA levels generally occur at low abundance. Therefore, such analysis requires sensitive procedures. 2 The polymerase chain reaction (PER) 22 5'-TTTAATGCAGGTCATTCA-GATG-3' (exon [1] [2] antisense: 5'-CAGGGATGCTTCTTCGA-CCTCGAAAC-3' (exon 4) (product size 388 bp) 2 We developed the HPRT (human hypoxanthine phosphoribosyl transferase) primerset from the genomic structure, by selecting primers on exon 2 and 6. In this way, the product including the intron sequences will be too large (3.5 kB) to be amplified by PCR 24 in order to permit comparison in cytokine mRNA expression between different patients and patient groups. Therefore, we tested which part of the PCR for HPRT and the relevant cytokine genes was linear. To this end, one large batch of cDNA of the B21 T-cell clone was used in the PCR for HPRT, and IFN-y. In Fig. 2 Table 3 the correction method is applied on the scan values of the healthy and asthmatic children presented in Fig. 3 . First, the interexperiment variation was determined by calculating the B21 correction factors for HPRT and IFN-7. As shown in Table 3 , the inter-experiment correction factor for HPRT was similar for the healthy and the asthmatic child samples (0.76 vs patient correction, the HPRT correction factors during a limited number of cycles, after which were minimal, as shown in Table 4 . The end the amount of product reaches a plateau. 24 There values for IFN-/ could be calculated with these are a number of factors that contribute to this correction factors (Table 4 ). The qualitative dif-plateau phenomenon, including substrate saturaferences as observed in Fig. 3 were also reflected tion of enzyme, product strand reannealing and in these end values, but now in a semi-quanti-incomplete product strand separation. 25 The 46 uses an internal standard with the same primer requirement, but differing in the size of PCR product. However, the accuracy of quantification may be affected by sequence differences between the DNAs used for the standard and the sample. 4 When studying the intrinsic capacity of cells to express a particular cytokine gene, it is necessary to analyse highly purified cell populations. However, many studies examine the significance of cytokines in patients by analysing the total PBMC fraction only. 11 '13 When endogenous cytokine gene expression is to be studied in purified T cells, it is important to note that the T cells should not be stimulated during purification. Indeed, negative selection during purification of T cells was found to be adequate to avoid stimulation. It is also important that for some cytokines, e.g., IFN-7, cells need to be stimulated to obtain detectable expression levels. In our study, we used a polyclonal stimulus, Ca-ionophore and TPA, permitting the simultaneous detection of a broad range of cytokines. For such studies allergen specific stimulation can also be applied (manuscript in preparation).
We conclude that it is possible to accurately detect differential cytokine gene expression in T cells isolated from blood of healthy controls and asthmatic children. This can be achieved by using a RT-PCR with differential cycle times for different cytokines and analysing the results with a scanner and specially designed computer software. Cytokine gene expression can thus be studied in a very limited amount of material.
